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ABSTRACT
Ground vibration induced during controlled blasting activity is one of the big 
concerns especially in highly populated area. Hence, vibration control study plays a 
vital role in order to reduce the effect to the surrounding. This study involves 
collection of blasting data from Karstic Limestone formation at Klang Valley in 
order to establish the relationship between Peak Particle Velocity (PPV) and scaled 
distance technique. Besides that, this study is also aim to determine the suitable K 
and p for Karstic Limestone formation at Klang Valley. A statistical conducted in 
order to study the importance of blasting controllable variables between maximum 
charge per delay, number of holes, hole depth, powder factor and PPV in Karstic 
Limestone Formation at Klang Valley by using the United States Bureau of Mines 
(USBM) equation as basis. Based on the regression analysis conducted, the site 
constant for Karstic limestone known to be K as 26.74 whereas the B is -0.801. In 
overall, all the variables like burden, spacing, hole depth, are showing weak linear 
relationship with correlation in positive values.
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ABSTRAK
Getaran bumi yang disebabkan semasa aktiviti letupan terkawal adalah salah 
satu kebimbangan besar terutama di lokasi yang banyak penduduk. Oleh itu, kajian 
kawalan getaran memainkan peranan penting untuk mengurangkan kesan ke 
sekelilingnya. Kajian ini melibatkan pengumpulan data letupan dari pembentukan 
batu kaput Karstik di Lembah Klang untuk menubuhkan hubungan antara Halaju 
Zarah Puncak (PPV) dan teknik jarak bersisik. Di samping itu, kajian ini juga 
bertujuan untuk menentukan K dan p yang sesuai untuk pembentukan Batu Karstik 
Kapur di Lembah Klang. Satu analisis statistik akan dijalankan untuk mengkaji 
kepentingan pembolehubah yang dapat dikawal dengan pengecasan antara caj 
maksimum setiap kelewatan, bilangan lubang, kedalaman lubang, faktor serbuk dan 
PPV dalam Formasi Batu Kapur Karstic di Lembah Klang dengan menggunakan 
Biro Pertambangan Amerika Syarikat (USBM persamaan sebagai asas. Berdasarkan 
analisis regresi yang dilakukan, pemetaan tapak untuk batu kapur Karstic dikenal 
sebagai K sebagai 26.74 manakala B adalah -0.801. Keseluruhannya, semua 
pembolehubah seperti beban, jarak, kedalaman lubang, menunjukkan hubungan 
linear lemah dengan korelasi dalam nilai positif.
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CHAPTER 1
INTRODUCTION
1.1 Problem Statement
Blasting activity is dangerous and in some situation can cause disturbance to 
the public in surrounding. This is because the shock wave travelled in a form of 
energy through the ground can cause damage to the nearby properties. Beside that 
flying rocks, and air blast extremely dangerous for the public safety and also the 
nearby structures. The prediction of Peak Particle Velocity is vital to secure the 
safety of the surrounding people and also to shield the surround buildings. As per 
current practice, the blasting designer use the site distance, k and P values as 1140 
and -1.6 for all blasting operation regardless of the rock type.
These values are taken from Australian Standard AS2187.2-1993, where the 
standard was developed based on Scaled Distance Chart in Australia and no such 
study has been done for Malaysia ground conditions. (Tan Siow Meng) explained 
that currently, the predicted peak particle velocity data shows higher reading as 
compared to measured reading which raised doubt on the accuracy and suitability in 
using the data from Australian Standard. This may lead to blasting designer to reduce 
the explosive amount to suit the PPV desired for the any particular controlled 
blasting work. (Manoj Khandelwal).
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1.2 Research Objectives
The main objective of the study are as follows:
a. To determine the suitable site constant, K and P value to be used in square
root scaled distance equation for Karstic limestone in Klang Valley.
b. To establish the relationship in a table form between hole numbers, maximum
charge per delay, hole depth, powder factor and PPV from Karstic Limestone 
formation at Klang Valley.
1.3 Scope of Study
The scope of this project is limited to the following constrain:
i. Controlled blast operation for Karstic Limestone formation Klang Valley.
ii. The K and P constant will be obtained by using the scaled distance method
from United States Bureau of Mines (USBM) equation.
2
REFERENCES
&, D. J. A. M. H., & Noorani, E. T. M. A. M. S. A. (2013). Blasting-induced flyrock and 
ground vibration prediction through an expert artificial neural network based on 
particle
swarm optimization. Arabian Journal o f Geosciences. doi: 10.1007 
Adhikari, D. G. (2005). Role o f blast design parameters on ground vibration and correlation 
of vibration level to blasting damage to surface structures.
Agrawal, H., & Mishra, A. K. (2018). Probabilistic analysis on scattering effect of initiation 
systems and concept of modified charge per delay for prediction of blast induced 
ground vibrations. Measurement, 130, 306-317.
doi:https://doi.org/10.1016/j.measurement.2018.08.032 
Agrawal, H., & Mishra, A. K. (2019). Modified scaled distance regression analysis approach 
for prediction of blast-induced ground vibration in multi-hole blasting. Journal of 
Rock Mechanics and Geotechnical Engineering, 11(1), 202-207.
doi:https://doi.org/ 10.1016/j.j rmge.2018.07.004 
Arnott, W. P., & Sabatier, J. M. (1990). Laser-doppler vibrometer measurements of acoustic 
to seismic coupling. Applied Acoustics, 30(4), 279-291.
doi:https://doi.org/10.1016/0003-682X(90)90078-9 
Cormie, D., Willkinson, W., Shin, J., & Whittaker, A. (2013). Scaled-distance relationships 
for close-in detonations.
Dindarloo, S. (2015). Design of controlled blasting (pre-splitting) in Golegohar iron ore 
mine, Iran. Transactions of the Institution of Mining and Metallurgy, Section A: 
Mining Technology, 124, 64-68. doi:10.1179/1743286314Y.0000000077 
Dowding, C. H., Aimone-Martin, C. T., Meins, B. M., & Hamdi, E. (2018). Large structure 
response to high frequency excitation from rock blasting. International Journal of 
Rock Mechanics and Mining Sciences, 111, 54-63.
doi:https://doi.org/10.1016/j.ijrmms.2018.08.007 
Engin, I. (2009). A practical method of bench blasting design for desired fragmentation 
based on digital image processing technique and Kuz-Ram model.
Frank J Lucca, T. D. L. (2003). Tight Construction Blasting : Ground VIbration Basics, 
Monitoring, Prediction
G.Alfaro Degan. D. Lippeillo, S. L. M. P. (2013). Vibration assesing model comparison 
between methods. Environmental Health RIsk VII.
Gao, Q., Lu, W., Hu, Y., Yang, Z., Yan, P., & Chen, M. (2017). An evaluation of numerical
57
approaches for S-wave component simulation in rock blasting. Journal o f Rock 
Mechanics and Geotechnical Engineering, 9(5), 830-842. 
doi:https://doi.org/ 10.1016/j.j rmge.2017.05.004
Ghani, J. A. B. A. (2013). Determination of K and P values for scaled distance technique to 
predict the level of ground vibrations in duced during blasting for peninsular 
Malaysia. Universiti Sains Malaysia.
Gush, T., Bukhari, S. B. A., Haider, R., Admasie, S., Oh, Y.-S., Cho, G.-J., & Kim, C.-H. 
(2018). Fault detection and location in a microgrid using mathematical morphology 
and recursive least square methods. International Journal o f Electrical Power & 
Energy Systems, 102, 324-331. doi:https://doi.org/10.1016/j.ijepes.2018.04.009 
Hu, X.-D., Zhao, G.-F., Deng, X.-F., Hao, Y.-F., Fan, L.-F., Ma, G.-W., & Zhao, J. (2018). 
Application of the four-dimensional lattice spring model for blasting wave 
propagation around the underground rock cavern. Tunnelling and Underground 
Space Technology, 82, 135-147. doi:https://doi.org/10.1016/j.tust.2018.08.006 
j.Gunn, M. P. (1987). Natural and anthropogenic hazards in karst areas: an introduction.
University of Huddersfield, Gueensgate, Huddersfield.
Jahed Armaghani, D., Hajihassani, M., Tonnizam, E., Marto, A., & Noorani, S. A. (2013). 
Blasting-Induced Flyrock and Ground Vibration Prediction through Expert Artificial 
Neural Network Based on Particle Swarm Optimization. Arabian Journal of 
Geosciences. doi:10.1007/s12517-013-1174-0 
Kahriman, A. (2002). Analysis of ground vibrations caused by bench blasting at Can Open- 
pit Lignite Mine in Turkey. Environmental Geology, 41, 653-661.
doi: 10.1007/s00254-001 -0446-2 
Kilic, A., Yasar, E., Erdoan, Y., & P.G, R. (2009). Influence of rock mass properties on 
blasting efficiency. Scientific Research and Essays, 4.
Kojovic, T. (2005). Influence of aggregate stemming in blasting on the SAG mill 
performance. Minerals Engineering, 18(15), 1398-1404.
doi:https://doi.org/10.1016/j.mineng.2005.02.012 
Manoj Khandelwal, T. N. S. Evaluation of blast-induced ground vibration predictors.
Department of Earth Sciences, Indian Institute o f Technology Bombay.
Mishra, A. P. M. K. (2015). Blast Vibration Analysis by Different Predictor Approcahes- A 
Comparison. Earth and Planetary Science, 11, 9.
Monjezi, M., & Dehghani, H. (2008). Evaluation of effect o f blasting pattern parameters on 
back break using neural networks (Vol. 45).
N. Kingery, C., & F. Pannill, B. (1964). Peak overpressure vs scaled distance for TNT 
surface bursts (hemispherical charges) (Vol. 1518).
Nguyen, H. (2018). Application of support vector regression for predicting blast-induced
58
ground vibration: A comparative study o f SVR and empirical (Vol. 05).
Ozer, U., Kahriman, A., Aksoy, M., Adiguzel, D., & Karadogan, A. (2008). The analysis of 
ground vibrations induced by bench blasting at Akyol quarry and practical blasting 
charts. Environmental Geology, 54(4), 737-743. doi:10.1007/s00254-007-0859-7 
Qiu, X., Shi, X., Gou, Y., Zhou, J., Chen, H., & Huo, X. (2018). Short-delay blasting with 
single free surface: Results of experimental tests. Tunnelling and Underground 
Space Technology, 74, 119-130. doi:https://doi.org/10.1016/j.tust.2018.01.014 
Rai, R., Shrivastva, B. K., & Singh, T. (2005). Prediction of maximum safe charge per delay 
in surface mining (Vol. 114).
Rai, R., Shrivastva, B. K., & Singh, T. N. (2005). Prediction of maximum safe charge per 
delay in surface mining. Mining Technology, 114(4), 227-231.
doi: 10.1179/037178405X84832 
Rajesh Rai, T. N. S. (2004). Anew predictor for ground vibration and its comparison with 
other predictors Indial Journal o f Engineering & Material Sciences, 11, 7.
Ranjan Kumar, D. C., Kapilesh Bhargava. (2005). Determination of blast induced ground 
vibration equations for rocks using mechanical and geological properties. Journal of 
Rock Mechanics and geotechnical engineering 8 (2016) 341-349(1st), 9.
Ranjan Kumar, D. C., Kapilesh Bhargava. (2015). Determination of blast-induced ground 
vibration equations for rocks using mechanical and geological properties. Journal of 
Rock Mechanics and geotechnical engineering 8 (2016) 341-349.
REN Xianga, ZHAO Ronga, LI Qiujingb, CHENG Xingmingc. (2014). Study on blasting 
safety technology applied in Karst limestone mine. 6.
Rijalba, F. (2015). Influence Of Rock Mass Parameters In Optimal Design Of Rock Blasting. 
Roy, P. P. (2005). Rock Blasting Effects and Operations
Saha, D. (2019). Ground Vibration Attenuation Relationship for Underground Blast: A Case 
Study.
Sharafat, A., Tanoli, W. A., Raptis, G., & Seo, J. W. (2019). Controlled blasting in 
underground construction: A case study of a tunnel plug demolition in the Neelum 
Jhelum hydroelectric project. Tunnelling and Underground Space Technology, 93, 
103098. doi:https://doi.org/10.1016/j.tust.2019.103098 
Sharma, P. D. (2010). Techniques of controlled blasting for mines, tunnels and construction 
workings - To mitigate various blast induced adverse effects. 58, 152-161.
Shi, X. Z., & Chen, S. R. (2011). Delay time optimization in blasting operations for 
mitigating the vibration-effects on final pit walls' stability. Soil Dynamics and 
Earthquake Engineering, 31(8), 1154-1158.
doi:https://doi.org/10.1016/j.soildyn.2011.04.004 
Shihai Chen, J. W. (2017). Blasting Vibration Characteristics and PPV calculation formula
59
considering cylindrical charge length. Environemtal Earth Sciences.
Singh, S. (1990). Controlled blasting during drifting in hard rock mines.
Singh, S. (1998). The effects of rock mass characteristics on blast hole deviation. CIM 
Bulletin, Volume 91, 90-95.
T.N Singh, A. V. (September 2010). Sensitivity of total charge and maximum charge per 
delay on ground vibration. Geomatics, Natural Hazards and Risk, 1(3), 16. 
doi: 10.1080/19475705.2010.488352 
Tan Siow Meng, S. Karstic Features of Kuala Lumpur Limestone. (1), 3.
Tu, Y.-K., Nelson-Moon, Z. L., & Gilthorpe, M. S. (2006). Misuses of correlation and 
regression analyses in orthodontic research: The problem of mathematical coupling. 
American Journal of Orthodontics and Dentofacial Orthopedics, 130(1), 62-68. 
doi:https://doi.org/10.1016/j.ajodo.2004.12.022 
Vasheghani Farahani, J., Zare, M., & Cichowicz, A. (2012). Attenuation of high-frequency P 
and S waves in south and southeast Tehran using blast data. Soil Dynamics and 
Earthquake Engineering, 40, 99-108.
doi:https://doi.org/10.1016/j.soildyn.2012.03.005 
Waltham, T., & Fookes. (2005). Engineering classification of karst ground conditions.
Speleogenesis and Evolution of Karst Aquifers.
Wo, L. T. (1995). Warta Geologi, 21, 11.
Yang, J. H., Lu, W. B., Jiang, Q. H., Yao, C., & Zhou, C. B. (2016). Frequency comparison 
of blast-induced vibration per delay for the full-face millisecond delay blasting in 
underground opening excavation. Tunnelling and Underground Space Technology, 
51, 189-201. doi:https: //doi .org/10.1016/j .tust .2015.10.036 
Yang, L., Liu, S., Tsoka, S., & Papageorgiou, L. G. (2016). Mathematical programming for 
piecewise linear regression analysis. Expert Systems with Applications, 44, 156-167. 
doi:https://doi.org/10.1016/j.eswa.2015.08.034
60
